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TITLE OF THE INVENTION 
MUCOSA EXCISION DEVICE USING ENDOSCOPE 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is based upon and claims the benefit of priority 
5 from the prior Japanese Patent Applications No. 2002-350228, filed 
December 2. 2002. and No. 2003-152971. filed May 29. 2003. the 
entire contents of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

2. Description of the Related Art 
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$^.{3> 4tM2 002-4536 9 ^^^{cPg^^ tlTVi ^ i ^ 7i:3^^fe^ 
^fc. il<D!NFW2 0 0 2 -4 5 3 6 9^^^t;i«, "^Sbi^m^X^r (DX^ 

^-r § c <h $ tiT ^ 

10 

BRIEF SUMMARY OF THE INVENTION 

^^^■^^)v-:/mzum'r^^mmm^m^rzm^^^^m^m-r^mnmvt(D.^ 
mw^\z^\^^'T:. 

±t3^^a«tt> ^^rv':f<r>%mw&m^zm^^n^K\i^\zw^■nmzmf^^nfz. 

i ^ w -r ^ d t * !Nf m i: r ^ o 

±.um:mmz^^x)v-'fmzji:\ixmm.'t^ ^ o \z\^fzn^m.m^mmw^^\z 
:feViT. iM^^rv':f(n>%^m.T5.m(n>^>n.<h^-mz%^cj^^mii. z.(d%± 

IS §^ ® i ± g2 ^ ± <D M ^ -e -h f B X T -7 -f ^ ^ T o 



IBS L fiif s e. ^nn V i o 

fH^mizmm^tircmizp^mm^x^omzmm^n. mmmx^r^mm-r^ 

rctf)(DWim^^~^h^m^. ±m^^^:j.-y(Dm^MHjEiz±$iMmmy.^ 
T(Diy~x^mm'^mizm^-r^mm^m^mi'frzh(Dh^tsh(Dx$,:bo 

^^^z^mmcomcDmmizmtD^ff^mmm^mwmMitt. mmmiko)^^ yy° 
z<D^^yy''^\^mm(D^^m\zmonif^Mm^^. ^{^mn^i±m^^r 
yy(D[Hmizmmv. ±ta^^ y ':^^[f^mmizMmi.rcmz\f^mmmxm(Dmz 

-ttmm^a.'-:/^mcx±m^^y-:fmz^Avrc-mm^x^7(Dx^Tu-( 
■V ^ r y yp^izjA^fxmm-r ^ J: o izvrci^mmm^m^mmiziii^^x . 
-tB^i^^:i-^(omi^UHmz±$iMm^y.^7(Dx^7^^-x^mMi.'^miz 

^<Dm^^mzj^r)^ii^z2.-^p^izwmhrzx^7->-7.<Dm^^m±x^ 
^(Dx. ^^^^ yy\Hizmm\^rzMm^7.^7(D)v—^-f)m^iiLmib^ibntimi^K 

Objects and advantages of the invention will be set forth in the 
description which follows, and in part will be obvious from the 
description, or may be learned by practice of the invention. The 
objects and advantages of the invention may be realized and 
obtained by means of the instrumentalities and combinations 
particularly pointed out hereinafter. 



BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated in and 

constitute a part of the specification, illustrate of the invention. 

and together with the general description given above and the 

detailed description of the embodiments given below, serve to 

explain the principles of the invention. 

1114 ATS: 13 4 ^ iMmmm(0}^umm^mmmm^mm\.t^^m^ 

07 m7A(D^xm^nfc'^^^m.±i.x^-rm'&mx&^. 
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09 tt, w.2^mi^mt(D\H^mm^mmm^^}^^m.\zmmvr^mm^mx^ 
-rm^mx^^o 

^-r#4^10> *fe0 1OB«, 0 1 0 A4'-eRTHStl/c#±g|5^M;>CbT^T 

mmmx^^o 

0ii«» mi QB\z^-^tirz%±^(omi<im.^mmx^^. 
01 2 AH, 'm^mmwm<Dnm.mm^mm^^<D^^v':fm.mz^(DT5.<<D 
w>^(Dmmm. 0i2Btt, ^^vy''\zmf$.^nr:^^±^(DW.i^mumx^^. 
01 3«, w.^mmmm(Dnnmm'^mmm^(D^^r v'fm.u\z^o:>m.< oy^ 
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mi 4\t. mi 3\z^^tirz^^y:r\zm^^nrcw^±m(D^mmx'^^o 

mi 6AU. m6mmmm(DiHnmm^mmmmo)=¥^y':^m.mz^(Dj5i<<D 
^^(D^mm. ^rc. mi6Bu, mi sA^xpixm^n. y^izm^-^ 
nrzm±^o)m:k^mmT$>^o 

mi memmmm(Df^umm^mwmM:(D^^'y:^mn\z^o)}S:<(Dm 
10 ^(Dmmmmx$>^o 

mi 8 Ait. m7 mmmm.(D[Hmmm^mwmM<D^^' ^y^m.zsiz^<D&< (D 
^^(Dmrnm. i2ii8b«, 01 s AtfTRTSsn, ^^^yfizi^^^nrzm 
±^(Dm:knmmx^^o 

mi9it. $m^=>--y^(Dm^mizmn^nrzyy^m m±m (Dmio)^ 
15 mm^^-r^^mmx&^o 

02 o«, 1 (D^mmoy y ^momD nif^m^^Tmumx$>^o 

m2i\t. mm^^-':^(Dm^mizmi-f^nrcyy^^ m±m <Dm2<Dm 
mm^^-rw-mmx^^o 

20 mm^^-rw-mmx^^o 

m2 3u. iikii^aL--:r(DmmmizRn^nr:iyy^m m±^) (Dm4<DM 
mm^^'tw-mmx^&^o 

DETAILED DESCRIPTION OF THE INVENTION 

25 imimmmm) 

m^p^mmm^mmmm\z'D\,>xmM-r^. 

miA\t. :^mmmm<DfHm^m^m^m^i (D^i^^^T. ^(DiHrnmrn-^^ 
mwmmnt. [^mm\zMvxmm.^mz9]^Hnmm'^mti:m^<Dh(Dx^'DX. 
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[f^mmt\t^iLi^rc:i=-y htLX(Dmm-v$>^o cmmmmMcHt. mm-r 

5 u<xh^\^K iio4^i'^;/:/2«. tf!-^v<\tmmmmi^xm^^nx^^^o 
<D^^ y^2iz\t. Wimr^p^mm 3 <DmA^4(D^^m^\z^^' v zr^m 0 # 
tt^^^SBtbT, mxw^A(n>^^w^^\zmm,nm\z^mx^^mnn^'^(Dp^ 

2 =fc«9/h#-tr*D. >y 7°2 (D^i^(;:^frj-T-#:{3j^fie$n. F^M^S^SB 5 

ms\z7^-t^o\z. ^nm.mmw^^(D9cmmzu^:f3^s^nxm:^^\^rzy^ 
y-j'>(k(Dp^um%±^Qti^wtn^rix^^^o ^nm.m.m^^\H\z:Ln(D'^)^mi)'^ 

X. p^mmm^mmmmnzfHmms^mm'r^, [^mm(DmAm4^mmm5 

c\zv. mmms^^pvw^^m^-^x. mx3 4^mm^5izmA-r^^iif)K 
20 WAmmm^iz^i:)m^&i}iz^m^ti^(Dx. if*bvi„ 

±ti^^'^y•:f2(D^^mxmM^tlrc^^m\t^Hmm3(Dmx:^\^. m-^. ^ 

^ y':f2(Dfp'ij^m\zMl^xmisb\zmm-^nx\^^^o r^t^^X. y^2(D^m 

f^mm3<7)mx:^\vii\zMi^xmmizm0z-^nxi^x'h^\^^o 

y:^2<D^^mmizit. m±m\ztDr^-DxmmzMn. i^^^^^f^ittT 
25 m^m[^rz^m^^^^u^}K^7 ^m0^-^nx\^^^. ^^y:^2u. pim^\zm 

n-i(k^m^W)^-^^m^^n8\zn.. w?Lt,mi^^tix\^^^^ z.(Dmi\z\-i.. zl 



mait. y^zopimmizmm-t^j^^izitm^n-zi^^^. iJ:tt^3.-:/9 

^-r^^^iz^^mm-^m^^nxi^^^zifAm^iy^^o 

±m^^^=t—-:f9(D^^m-i. m2mzfizm3\z^-r,i:^iz. ^^:v-f2 

Oil2 a<D5fe^g|5<h$:^^>y^2®P3^5fe^^i:5K^bTVi-g>). ilODllSgOJ^M 
•e«> SffiO^lhgP 1 1 t 1 -DCDX^^yp^-VmiaV^ 1 2 a)|gt1-6ffl(Dfe(D*^\ 
6 0° (D^IHTiBM^nT, X:^^T'7'f-\r2 2<D^lS;i/— yg|5^3^^-r-53^J#^ 
«$r«fieLTli^o 1 2 ±tBI*:'tt^a.--7*9®5t^s5^ 

P^^?>75:-5jgilPBI5 1 0 tcMf£:-r^{4BfCJ^fig$nTli-5o 1 1 ti. ± 

m=¥^'y^2(DPim^^mizm'^ummxm:&\^(Do r +^«;/:/2 ©w&fce^BS 
¥ff?5:2^®^Dj5.^i 1 a^fK^<D^m\zmxmrf^^oizm^-t^^t\z^ 

{4{'»oTX:^T'7<^2 2<D5t^gP<&;i/-:/4^(Cj£^fTg^t--g>l^«, -B., 
#±)t 1 3 X^^TU-(^2 2 (D;U-yt^(7)5t5^g|5=t 0 F^ffl t'-^^M- 1 3 (D 
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J^BPl 1 b(D[*g®{C*¥£E$-&-S. ^n{C<fcO> immmi l bt^jtitl 3 7&tjl 

mmizmvx\t. ±m^ii^a.--:r9\z\tm i iz^TMm^x^r 2 007.^ 

mvrc^oizBm9c^mz^K)m^m\zun-^n^o 
mi Aiz^-r^oiz. 2 0 x^yzy—7.2 KDrnt^UMizHi 

esnfe^f^g|5 2 4 ^WT^o Z.(Dmi^^2 4\i. ^i$^2 5 Z.(D^^2 SiZ 
15 iijigffitC^lte»n;^cX^-r ^2 6 i:<£W-r^o Z(D7.^-( y2 6iZit. 7.^7 
'y-(^2 2<Dm^^f)^nmmm^nx\^^^o m{^^2 A\Z\t.. ±fB^i'«yy2 
(D7^7U-(^r2 2(D^^ifiWif)-^U\^^^0\ZMUt^^WLiiVX. X^'fy2 6 
^2^#:2 5 (r3ll[@^T^M$fl^# 2 7 75t^«$n^o Z.(DmUW>M 2 7 m 
Yf^2 A\znVXmU^^XhKi . X^<^'2 6(D 1 (7) jO^t ?L 2 8 1^ {C 
20 ^>5?#0<Jf A$n'£.flg|5 2 9 ±l2M^JgBt* 2 7 ^^f^^ 2 4 <D*#: 2 5 {3 
@^-rs@^lfP3 0 ^ffix.TVi^o 

M^C7)S>^^{3'0^±t-^7^;/^ 3 1 mm^1^7^7 2 0(DX^T-> — X 2 1 ^ 
^S^gffitCH^BftgTiS^^^ 3 5 t;i>^^^lt?>nT(/i-5)o il©@^^^3 5 tt, 
25 ±ia^145^i-^9 |^t)li;7til?L3 eTS^tl^'il^totcaoTJ^fife^n, :^MSt:i:Ja 
C^o r*tlaiD 3 7;&«?^fiK$nfcR1i4^©»g5 3 8 ^^W-T-So C<Dtai;g|5 3 7 {C 

i^iHfcifecgpo r iiitai;5&^j^^$nfeiiite:^ 3 9 7&^*!i^^bTt.iSo ^(Dmm. 
m^m ii\z^^^mf)^'^m\yrc^mxw\^(DW&'^ 4 otmrnzi^^^nx^^^^. 
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^nrzX^7'^-X2 l^m^^nxi^^o ^(D7.^T=y-7.2\\%, $?>{C. 
»gB3 8 ©STL 3 6 ^iioTMtSi*:tt^a.->^9 "ti'viffA^tlTV^-So 

El 1 B{-^-r=b^(C. infers 9 t3fJffl;^'\MD^'a:i§y y (l//^--) 4l7;>^^^ 
5 tte>nT(/^§„ :/4 1 tccfcoteitema 9 ^lHltemf^T-5il<h{C=fcO> ©te 

^3 9«, »gB3 8 (cMbTftfc;^|6](Cig^^b. »gB 3 8 t OPbIT, 
4 0 ^«{gJ6feO^S?)fcO-r'5iI t;&^T#-5o Ulte^S 9 3 8^I^{C^®j$ 

X 2 1 (Z)g|55i-<hffi^b. X^^7-> — X 2 1 ^@^-rSo iHlfeU 3 9 75^'M*f^|pIfC 

±iH:7-/i^ 3 1 f^^^3©s^gi5{C'^ih-r-5 7-yi7gp m±m 3 2^m 

15 3 2 «, ^^^o.-zr9 (DM^mizmn^nK-D^HumcDMi^miz^^-r^^i^ 
z.(D:$imzm^^nrzm±^3 3 t^m^xi^^^) „ ::(DmM<Dmmxu. 
0 4 Atc^-r=t"5{3, -^^^TLs 3 {cffi^i^®p^gi53 4^mx\^xmm^n^o 
yy^^3 2 \z\Mmm3 \zmmi^rz^miz^\,^x . 3 i^mmm3(Dm 
t^miziiLm^i!b-r^rzsb(Dmm3 2 a^m^-^^nxi^^^o 

20 p^umm^mwmM:! =^m^^x. i^^ff^<D^mAi^^mt^^^iz^ 

V^TiJiBJ-r-So *-r, F*g«Mffi3teM^I^:^l®^-i'ryy2<&|^ffi^3<D^AgB4 

(D^m\zmmv. ^^^=L--:^9^fHmm3(Dmxm4izmt>^ (.mx^4<D^^ 

miz^(Dm:fs\^izm-Dxmmi^) > mmmy'--:fmxwx^4\zm^-r^. sfc. 
^ 3 1 $ri^ii^3(Di&^i^(7)n^gB3 4 {c^igfttxa^-r^o 

25 (:7>;/i^^3 2 ^WtBiW^<^<^P^gg3 4{C'^±$-&rc4^^) Ttt, m4AiZ^ 

•t^oiz. m.ii^=L-'y9<Dmmmmn m^^ms saymns 6 mi a) o 
mn) m$EmT^(DD^U3 4(DmD<Di5:mz&m^n^ht%\z. p#gp 
2 4(DmD^^ib[Hmm3(Dmi^m <Dm:^mizmmvxmm^n^. zl 
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i^i^i^jf AL. i^mmm^^mmmM: i (^^^^ ^yy2(D^mmo^^i$^miHm^m 
10 Ai(Dm^mm^^.^^A2\z\^nx^m^i^. ^r^y:^2(D^i^^mn^^ 

15 j^f^|$2 4®X^< ^2 6 ^2^#:2 5 (C^*bT^ii$-&-5o 

^> X^T'7-r-1r2 2«X:^T>'-X2 1 i^J'xii^l^iXSnT. €-^±lfl5 1 1 

;i/-ygB:y-«> -^±§15 1 1 ;&^e.^tittMA 1 CO^I^^^^A 2 <?)IPI0 tC-f^M^n, 
$ e>{::?l^e>n§ ;ii{3ct 0, %MA l c^^l^BB^A 2 <D«^<^^M-r-5o 
20 m4ClZ^-r^oiZ. @^#g:3 5<Z)y :/4 1 <SrfflViTIlIteii3 9 * 

T 2 0(DX^7iy-X2 l(Dmm=&mm-t^o ^(D^mX. X:^T->-X2 1 ^ 

^Whx^-ry5\^\z^m^itx. m^^=L-f9[Hizwi^j^tSo -r^t. 7.^7 

'>-7.2 iCD^t^^j^ffi^^ 2<D^t^WiUti'^ib^^\i}^-r^O\Z. F^^^ 3 ® 
25 #ABB4^§I#, ^-^«;/y2 *3telliA 1 ;6ie,^ii$1i:^o CKDM^. 

•¥2 2T^Mbfc^|^gB^)-A2«=t^^>yy2F«g30^6tilT, 2 ©Hu^^tC'ia 

§-r^ct-5fc75:^o ^^m3(D'f-^>^)v\zmm\.rz.m^^:fu— 

ViT*,&MA 1 ^IKSA 3 0#:^^^^-r^o ilcDMm. ^I^BB^i-A 2 
{^MiiA 3;5^'##iASnTI/i7it.i4^^,>0^'fit^$tl'5i:, ^±7^)teMA 1 



:^^7u^'V2 2izmm^mm^m\^xif^m 

A 1 f}^i^mmm^A 2 ^^m-r^o 

tso 'Alz. w^u^A2^^^y:/2m\zumvrc^mx'p^mm3 t-mizi^f& 
^mmmm<Dp^mmm^mwmM i x\Mmm^^mwmzmmr^m\zi^f^ 
itmiz)v—-:f^izmmv. ^^ebu^vx^iir^b. Mm^x^T 2 0 0)7.^7 i^— 

X2 1 '^J^^^,i^DmL^cX^T'7-r-\'2 2«:^^>yy2<DRii5fej^gBl::?fc^oT;i' 

(■t^75:;&^^ c:ne> cm?) 1 3 , i i h(Dmx^^\z^m^n^o notztb. x:^ 
T'7-r-\^2 2 ^^^y:^2[H(DmmiiLmiZ'^titj:i^^oizmmLxi^n^o mm 
iz. ^^^zL—:/9 \zmmL rem m^T. ^7 2 0 (D7>^t~>— x 2 1 ^m^^m. 

3 St'ctOa^b, ^ffi^tCT.^Tv— X 2 1 75^i^i!j-r-5;i t^|5i±bTVi'5<D 
X^7i^ — X2 1f)iy(^mMiZ^mV. X^7U^'V 2 2i!)^^^ yZf2P^(Dm 
^(Dmm^m:f}^i^X^7'7^^2 2^inn^.:itf)^f3i^^^ ^tc. i^f!^lH^(DWA 

m^Pi^^p^xcD^m^iz^^ y y 2 f)mmvx ^x^-7 "7 ^ 2 2 (Djv—y^^^ 
±m-'m(Dm,mxit^^y':f2if^(DWT^^miz)v---:fmzmnLrc7.^7u^ 

M'2 2 (D^^i-Sr. yf2(DVim9tmW>(0%±)ic 1 3 1 1 h t<Of^ 

xmm\z^nt^iio\z\^tzmi(D^mL. ^(D^m\zim^xw^'&^ =2.--^ 9 \z 

fern 2 (Dgi^pj t :bz.ti mmmx # cfc 3 o 
c^-e, w^'&=^=L-':r9\zmmvx^^y^2^\zm<^o\z\^tc^m^7.^ 

7 2 0(OX^7i^-X2 l^m^^mS 5Xm^L. X^7i^--X2 lo^mM 
y3i^^m^m±-r^^OiZVrzm2<DmiXit. X^^7iy-X2 1 7&^l5C'I45^a.-^ 
9 \ZMLXm< ^L\zW'dX7.^7U^^2 2 TS^'ibV^T L S 5 il i 



iM-^izit. ^(D)i'—zfmz^mvrzx^7'7-<^2 2 (Dmm^m^5^^^\zm^ 

{c@smLT*3tt^o ^(D^'^\zhnmmmii^m^^^^'uomzwnp^--^(Dmxm 
1^ T (7) ^giM 4> {I :fe i/i T ^ffl jt X ^ T "7 -f ;u— :/7j>^ ^ y 

■^nmmm'cu]^^mm^m:mm^fsomz^^v-f2^7.^Tu-(^2 2 ^ 

^5cD-t:\ iHmmm^mwmm 1 ^i$^i!^[Hizwx\^rcmz^^7u^^2 2 
- tr > i^-r s M -e -5 o 

^mmmm(D[^nmm^m^mM. 1 :/2 (DH^5fe^^<D^±s 5 1 

^olz. JK^7 (Dm^^Wzm:^^O^0jii^5 1 a ^<DmK)Ti^^5 1 a<D 
fl^^-A^i^^^yf 2 0)^2 a\Zf)^\ifX 2'D(Dm.l5\^(D^K)^^5 1 b iz^m^V 
T##±gB 5 1 (Z)#il:>T- 5 2 ^^^fiKbTV^^, gp-^, ¥ff T'cC^O 5 1 b fi. 

H&te^igcDj^Mo^ojA^ 1 1 a(D^o\zj^^7 (D^m\zi^x\tmux\^^t^\i^„ 

mU2-D(DmKiiL^^ 1 a, 5 1 bfCcfcOM^^nfe^lhM-S 2«, ^SAMOt 

i;:8 B{i^-rj;-5{c, w^itw^ 2m\z\tLm.-r^nm^m'^(D^K>(D^^o 

?^^5 2 a\zn\^XP^m\zm.m\^X^mX7.^7 U ^ 2 2^^mMm5 2 a(D 
l^ffi{Cjtp/±$-&T> ^^mmms 2 a i^±H-5 2l:-3^S{3X:^7'7<-\-2 2 ^fefe 

mm(DmmtitmLx. y:/ 2 cD9c^m(D^^^imL. yy'2^i$i^m 
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5 6 It. iHmm3<Dmi^m:^i¥6 2izm^Hiirxm^'^my3ij^oizm:^izmzfrz 

A>K6 4, 6 5t^#bTt.iSo -::^OA> H 6 4 <D^«{3«^iAg|5 6 6 75^'^ 
t-t5.n, ft&;^(7)A'> H 6 5<7)^j^ia< {IttHiJiP 6 TTj^J^^K^tlTVi^o H 9 
^■rJ:'5{CMi?.g|5 6 6 SrHjXn 6 7 tC^Li?,tf:i tfdct 0, n>H 6 4, 6 5 

10 SlZV-D^^Dm^T^^h-fy^X'^^o 

^2 A(D:^W2 5 fC^^T^X^-r iS^2 6 (DWi^ffiMm-^n^o X^-(y2 6 \ZU 

Mmiif)m^-^ri. 7.^^ y2 ecDm^amT. z-ommjuzy^-r >>^ 

15 e y2 6(Dmm^^mvx:^i^2 5(D^T-^tm\^j^^ti^o «eoT, 

ii<Dtr>6 8 {Ccfc x^<^2 6«. :^{^2 5\zn-r^^mf)m±^ti. mm 

#:2 5 (CMLT^ib75tpJtg-ea5^„ 
20 TJiF*3^1Mffl*ifeM^I^^ 1 (DSi^aS^rt^M 3 {CHAT'S 7>^-ry2 6 

^^F*3^^ 3 izm^T ^m-^izummm 3 cd^t^^® p^gis 3 4ifi^fc§i^tt;^ 

/t>F 6 4, 6 5 ^. l^^^3CD#f^g|52^#:6 2 MiAg|56 

6 ^m^^a 6 7 ^r^Lil^^TH^•r§o 

25 ^fc, 7.^'iy2 6(Dmm^mmt^m'^iH^>6 8^X^-(y2 6 7b^<b^\^ 



'7^i^2 2 7&^^MO^'^:&[B]tC0fiebTti-g>o X^T^-fir 2 2 ^i'-;/y2<Z)R 
^na^®ti^K«5fe{CK!i'^fcm2^JtJ^M<7)fe(Di:|s|tiTa5^o ^fz. ^izm. 

mi 2 AMo^tc 1 2B^mmvx. :$imm<Df^4mmmm\z^.^f^mmm^m 
mw^M.\z-Di,^xmm-r^o 

±^f)^m<Dmmmm<Dh(Dt^:/3.^o mi 2BiZ7^-r^oiz. ^^ilsbtscd^ 

±>t7 7 it. ^^^y7^2<^)ii^t^©M2 a <D$fe^i^{-^;^|6ltC]®CX^ J; 5 

6 a i:> ^(DmOj^^^l 6 a (7)M^7&^ ^.^^{CMffi-r-S cfc 5 fc. 
M2 a (Cffit¥ff 2 ^(7)iE:^fp]C7)^0 jA^ 7 6 hiiiZ^V). 

nxv^So HritB1t:;^f6l(7)^D j^^^ 7 6 a JS. M 2 a tJKU 7 t(Dm^izm I 2 A 
\z^T^oiz^ib\zmzS^^o\zm^^rLX\^^^o ckd^^, ^^itM- 7 7 tt^Jbc 
i: 75: o T § \z $ j^tj^fig $ tiT 1^ -5 „ 

^itM-7 7 P3^5feS^3&^^F*g#J{::<^©ILT^MTX^T'7-r-\r2 2 
J^BIi7 7 a fCj^ffiS-frTlf mg|5 7 ixSfCX^T y-T -^^ 2 2 ^^i^LTl^ 

^(D^^±^-fym^(Dx\ ^^y:^2<D^^mo)^mf)mv. ^^y^2ii^j:y) 
m.Mviz< <f3:^o ^(Dm(D:^mmmm(Di^m - m^iz-Di^^xu^izm^tzmm 
wmtmmx$>^o 

mi sTbmmi 5b^#mlt, ^mmo)^ 5mmMmiz^.^[Hnmm^m^ 



0 j^i^ 8 2a CDM^*^ e>4^-^ vZf 2 (D/^HOil 2 a \Ztf^\1^X 2 'D(DWi:}o\^(DmK> 

]h^8 2 h^wfs\zm^\^xmMm^\^r^%itW8 z tij^i^m^^n^. 
o-/s.m^\t. '^4<o^m(Di^m<Dm±w>tm\:^x^^o z.<D^m(r>mmxn. m 

. mi ^ A\z^-t^mf)^<hmi sB\z7^-t^m-^L. ^±^8 i(d%±w8 z 
^f^#j{c«^jLT^(D^±M-8 z<D9ym^^nmm8 4xx^tu^'v 2 2 

JKm? t^M\ZX^7U^'V2 2^^mVX\.^^. ZLtliZ^tHt. 
8 1 0^±M-8 3;5^'^e8 4 8 4 ^^T^^^T U ^ 2 2 izm^V . % 

it^8 l^^^x^^7U'i^' 2 2mm^z.t^m±'r^^'^mi^ti^xi^m'r^ 
Tztb. m±^8 1 {cx:^T'7-r-V2 2 ^=t <o L^Tb^D tm±-r ^ ^ tui^x^ 
^rc. :^mmmm(Dm<Di^m - ^^iz'D^^x\:Si^iz^^rcmmmmo)h<Diimm 

X$>^o 

mi GARumi 7^#BgLT, :^mm(D^6mmmmizw^^ff^mmm^mw 
mMiz-D\,^xmm-r^o 
^mmmm(D[Hmmm^mwf^^m i w\zj\{^ i (r>^mz9t^^x^ o :5<;vi 

fc^^^SBS 0:?&^*^tte.nTV^-5o C<D^^#gB8 0 0F»^l#J{C«mgB 7 e> X ^ 
7'7-r-\'2 2 (D:fe$g^(7)ggit^MliT. mgP 7 (D^[S]('(^ttT^^M#4 L;^^ 
8 2i:>m%\%(Dm2 a(Dnmti^^m.m^flX\^^^. iI<7)ct^{C, ^8 2t. jU^ 
7O^0<Z)g|54i-t-e^±gB8 l-bm^^nx^^^. m8 2«±|2^^#gP8 

^ 0 ^ < .h # {C^ 0 ® L T J^fig b fcmSP 7 ® gp^tC ct D J^fig $ tlT T cfc (.^o 
X4^T'7<-\'(D^0tBLgBo r;i/-ygPl 2 Mg|5 7 t^itSBS 1 <7)^ 8 2 

(r>Wi\z^m.^t\. ^<Dmz^7).^^-^n.x^m^n^. $fSL<«, jnBi5 7<h^8 
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10 TV^^o :in{CctD> ^Jx.. mg|5 7 i:^8 2 i:(DrBl®lgil75t, X T "7 © ;i/ 

±$E^m-fym\^^m'^\zu. x^7u-(^2 2(Dm^ffi^K>mm\zfs.^o ii^ix^m 
=b-^{r^±^<&^tt> z.<D%±m%^w:f<D^mmzn\^xnmii^i::>7.^T 

1 9*3=ktX0 2 Oli. m2^ifgJ^^<Dmi CD^J^^J^^fo Li^CT^^oT, ^2* 
(0 6) <h|wi-®^»^gm}c^i.iTfi> n~m^W¥i^t\x\^^o ^(D 
25 ^?#^J-e«, 0 1 9{C^-r<fc^{Cv'-h6 0lC»^^^(DP#^3 4{C^±-r-5# 

-h6 0®Mffl{3tt, l^«M3<7)^f^gP*#:6 2 m2Q\Z^-t) {C###ttT 
@^-r'5/t> K 6 4 , 6 5:0«#J;^^MtJ^T^tte>nTt.i-5>„ 

0 2 0{C^-rcfc'5{C'^±?L6 1 ^m^^^WP^gUS 4{C^lh$-&fct»;MT. ®C 



(06) Lm—<Dm0^mmiz^\^>xu. m—(D^n^iH^nxh^^. ^^mmx 

-:5r®A> H 6 4(Dg^;^|6]tc|{^oT^lhX'J «y h 6 4 a T^^'fl^^K^tlTV^^. 
U h 6 4 a $rft!i:^©/\'> K 6 5 (D^^CDy ^ >i^m^^ 10 0 t:!'^^ 
lh$-&^o m^it. %±X^J h 6 4 a^mmiZWVfAiiX. y^>i^m^x^ 

1 0 0 ^^ihXU h 6 4 aF^t'#'t46^lC'g^±$ii-S„ iin{C=tO. A>F6 4, 

(me) tm-o)m0S.mmiz'D\,^xit. m-o)nmAH^nx\^^^o iio^mm 
oTt/i^o ^jx.tt\ i^-h e oommizi^miy-h^fi&nLrcD. v-N6o^ 
(Dmi^mo)mmizm^<D^^mtf\z^^xmuj^wzmy)nn^ti^^mm^mv 

Ei2 3«. m2mmmm(7)^4(Dmmm^^-r. \^rc:^^^x. m2mmmm 
(0 6) tiwi-cD^fifeg*{ctPi/iT«, m—(D^^^^n^nx\^^^o ^(Dmmm 
xit. ^±^6 i^mmm^^<DD^^3 4(Dmmz^ijts-t^Fim^^fi^vx\^^ 

h6 0{::{i» ilco^ifc?L 6 1 )5^^>'— N 6 0 <D)^Ji^{::[p]75^oT^^# 1 

0 2 ^m^-^nxi^^^. 1 0 2 ^<Dm^^^±ii e i (du^ o t>/jN$ < . 

gP3 4^^i>:^l 0 2 ^ai;T?ie»75^{C'^±?L6 1 l^(C^f*gT^-2)^-A°g|S 1 0 

2 a;5^jg*!e^tiTVi^, ;i®j;^7^«ifig(c<tntf, -^^^TL 6 1 m±m) 



1. mpimm^^mi.. ^^mmmo^iHmmop^mizy^yz^mz^^miyrz 
nrzmizfHmmmxU(Dmzm.m-^ri^ikii^^-^t, 

^m^tixmrn^ti. ±m^^y:/izm^-r^^oizLrz:it^!^mi:-r^f^m 

2. mmmm^^mv. ^i^mmm<D[^mm(Dmmizy ^ yiy^itiz^tnLrz^ 

ut. ^{^m(Dmn-d^±m^^r y :f<Dp^mizmm\^> ±ni^^y:/^mmm\zm 
M-^nrcmz[^mm^x^(DfMzm.m^ti^i^i^9-:2.-yt. ±$mii^^-':r 

f^FMSfcmoTjEtfTiBSf ^ J; a izvrc^^mmm^^m^mMiziii^^x . 

3 . ±m7.:^7u^^n±m^±^xmmmmizj: o m^-^nx\,^^z.t^w 
m.ii'r^Hm^im^rzitm2m\zmm<Dff^mmm^mwmM:o 

izmn ibtixi^^^ z L^nmt-r ^Hm^ im^Tzum 2miztm(Dp^mmm^ 
6. ±m^.^^it±m^±d&<Di>\'mizm0^^nrz. m^x$>^^t^wwLt-r 



rcmi^^(DD^^iz^±Pimfsi^±^t^m^x\^^^^t^<\^mtt^i^mmm 

9. mE^±^^mtimi^^(Da^mz^±:^ii:rc^mx\ mm^zL—^i^i^ 
0)&^mmo-^mmmf-^<Dn^m<^ma<Dj5:miziiLm^n^jzoizm^^nx 
^^^^t^nmt-r^mim8miz$m(D\Hmmmi^nif^-r >^)i^zL-y. 

10. m$m±m^m$im^^(DD^^izw^±^i±fc^mx'. tftB^^-:/2is: 

i^<oM^mmnf)mmm^^(Da^^<Dmnti^<^m$ip^mm(Dmi^^<Dm:^\^\z 

Bmi'X^m-^ti^^z>izm0^^nx\^^^:it^wm.t'r^itmm8m^rzitn 
mm9miznim.(DfHmmm^HH^^>^-)i^=L--:r^ 

11. mi^±m^mmm^ik(Da^mz%±-^ii:rciKmx. wiE^^a.— 

izm^^nxi^^^^t^wwLii-r^mimsmysii^^vnmmi om<D\,^-rnA^ i 
miz$E.moy[f^nmm^fiif^^>^)i^zL-y\ 

12. mm^.±m^mmm^^(Dn^miz^.±^ii:rcitmx. Mia^^n.— 

m^^nxi^^^ct^wwit-r^mimsmfsii^^vHmm 1 1 jg®vi-rn*^ i]^ 
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17. mmm±^\t. p^mm(Dmip^(Dmmizm^(Dmmtnz^t:)mM^mz 

1 8. [fimm(DmA^(Di^m\z^<Dm:^\^\zm^xmm.^n^^=L-':f:^i$it. 
:i(D^=L-':r:^i^(Dm^mzmn^nR^mm[Hum<Dm^mz%±-pjmysiW>± 

15 19. i>^mm(DWx^<Dnmiz^(Dm:^mizm-Dxmm^ti^^:x--:f^i^ii. 
:i<D^:i.-zf:$ii^<Dmm^izmnibnK^mmp^mm<Dmmmmi^^iz%±pim 

^(Dmmmmn:^^ mm[Hmm<Dmmmmi^^izm.n^nrcm^ii^(Dn^^(Dm 
#:os^ffi'j^p<fc> mm[f^mm<Dm^mmi^mzwtn^nrzm^^(Dn^U(Dm 

2 1. f^^^Oif AgBO^®{C^(D$fi:^I^(CfcioT@BS$tl^5^zL-y2^#:<h, 



C <D 5^ - :/ * #: <D S ^ SB ^ 1 1 e» n E. M IB « ^ ® » j« #J it { c # ± pj 
□ Btf 12 M M ® SB (D ttl^ 1^ ^ PbT L T fi[ e $ n -5 ct 3 t J^fig $ n T -5 

#IE:^ 1 lZ-D\,^X<DBmit7.^TU^'V(D)V—-:f-^i^^'y^:fy^>^mmiZ^nr£ 

Lxh^. ^r^. n^it7.^7'y^^'(D)v—:fM^^yy^^^mw■^z^^nf^^^z. 



2 0 ^m-r^\f^mmm^mwmM: i ntniii^rzhcDti^xm^-^nx^^^o vt 

4t.mf^^^^ mK.\tKt^m) \zt^-DXio'o. ^m.^\z^^^x. mi-uzAm 

So 

:^%m\z^ti\t. [f^m,mm'^m:mm^nomz^^n^(Dmxn'^w-nnx(D 
mu^'\z^\^^x7.^Tu^^)v—-f-m^'^ v-:^i3-'i^^mM\z9\-nfs.\*^^o\zi.r:L 

Additional advantages and modifications will readily occur 
to those skilled in the art. Therefore, the invention in its 
broader aspects is not limited to the specific details and 
representative embodiments shown and described herein. Accordingly, 
various modifications may be made without departing from the spirit 
or scope of the general inventive concept as defined by the 
appended claims and their equivalents. 



